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(57)Abstract 

PROBLEM TO BE SOLVED: To improve the adhesion of a molded 
object and a decorative sheet and to apply sharp and fine printing. 
SOLUTION: A decorative sheet 1 wherein a biaxially stretched 
polyester resin layer and an ABS resin layer are successively 
laminated is prepared and an uncured compsn. 2 is superposed on 
the ABS resin layer of the decorative sheet 1 and both of them are 
heated and pressed within a mold consisting of upper and lower 
molds to be integrated mutually. By using the biaxially stretched 
polyester resin layer, the sheet itself does not generate 
deformation, flow, breakage or the like even with respect to heat at 
the time of molding or stress by the fiowability of SMC and a 
printing pattern layer is protected from the flow of SMC or a 
styrene monomer by the lined ABS resin layer and made to be 
properly compatibe with FRP to develop strong adhesion. 
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* NOTICES* * 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Fiber— reinforced-plastics mold goods characterized by the ABS-plastics layer and it being further alike 
and coming to carry out the laminating unification of the biaxial extension polyester resin layer on that front face at 
this order one by one on the front face of the mold goods which consist of a hardened material of the thermosetting 
resin reinforced with fiber reinforcing materials. 

[Claim 2] The manufacture approach of the fiber-reinforced-plastics mold goods characterized by preparing the 
ornament sheet with which it comes to carry out the laminating of a biaxial extension polyester resin layer and the 
ABS-plastics layer one by one, carrying out heating pressurization of SMC or BMC within superposition and metal 
mold so that it may touch the ABS-plastics layer side of this ornament sheet, and unifying both. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Held of the Invention] This invention relates to the fiber-reinforced-plastics (FRP=Fiber Reinforced Plastic) mold 
goods fabricated by SMC (Seet molding compound), BMC (Bulk molding compound), etc. and its manufacture 
approach. 
[0002] 

[Problem(s) to be Solved by the Invention] Although the approach (for example, reference, such as JP.48-12876.A 
and JP.51-20951.A) of carrying out the shaping coincidence unification of titanium paper, a nonwoven fabric, cloth, 
the impregnated paper, etc. is conventionally learned as an approach of manufacturing fiber-reinforced-plastics 
(FRP) mold goods with a pattern this approach — ** — ** to which does not have ** moldability which cannot 
perform clear printing, and which ** tear etc. tends to produce, and a configuration is restricted — there is a fault 
said that the adhesive variation by process conditions, such as temperature and a pressure, is large since it is 
adhesion of a physical anchor effect. 

[0003] Moreover, although the approach of the melting temperature which printed backing a nonwoven fabric with 2 
liquid hardening mold polyurethane resin adhesive to the sheet plastic more than FRP molding temperature, and 
making this sheet unify at the time of shaping was also taken so that it might be indicated by JP,7-6091 1 ,A, by this 
approach, there was a trouble that the quality of a nonwoven fabric was unstable to the top where the process of 
backing is complicated, and cost reached it highly by formation nonuniformity etc. 

[0004] Moreover, as an option, so that it may be indicated by JP,56-72930,A etc. Although an adhesive property 
with SMC resin is good, namely, the method of making melting, the sheet plastic which becomes soft, or swells and 
dissolves of the component of SMC, or the makeup sheet using printing ink unify at the temperature at the time of 
SMC shaping at the time of shaping is also learned By this approach, there is a trouble that a printing layer is 
passed with the heat at the time of heat curing of SMC or the stress at the time of a flow, and a defect comes out. 
[0005] Highly, the place which this invention is made in view of the above troubles, and is made into the purpose has 
a good moldability, and that of adhesion with a Plastic solid and an ornament sheet is good, and the flexibility at the 
time of heating and pressurization and reinforcement are to offer the fiber-reinforced-plastics mold goods which 
can perform clear and delicate printing, and its manufacture approach. 
[0006] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, it is further alike and a biaxial 
extension polyester resin layer is characterized by the ABS (acrylonitrile-butadiene-styrene copolymer) resin layer 
and coming to carry out laminating unification at this order one by one on that front face at the front face of the 
mold goods which consist of a hardened material of the thermosetting resin with which the fiber-reinforced-plastics 
mold goods of this invention were reinforced with fiber reinforcing materials. 

[0007] The above-mentioned fiber-reinforced-plastics mold goods are manufactured by preparing the ornament 
sheet with which it comes to carry out the laminating of a biaxial extension polyester resin layer and the ABS- 
plastics layer one by one, carrying out heating pressurization of the raw material (or intermediate field) of FRP, such 
as SMC or BMC, within superposition and metal mold so that it may touch the ABS-plastics layer side of this 
ornament sheet (it is also only hereafter called a "sheet".), and unifying both. 

[0008] while protecting a printing pattern layer from a flow and styrene monomer of SMC by the ABS-plastics layer 
which the sheet itself did not produce deformation, a flow, a tear, etc. to the stress by the heat at the time of 
shaping, or the fluidity of SMC by using a biaxial extension polyester resin layer, and was backed with this invention 
as mentioned above — a moldability moderate on a sheet — giving — in addition — and it can dissolve moderately 
with FRP and firm adhesion can be discovered. 
[0009] 

[Embodiment of the Invention] The polyester sheet which produced the film beforehand is used as a biaxial 
extension polyester resin layer. This sheet is excellent in transparency, tensile strength, thermal resistance, 
dimensional stability, a printability, resistance to contamination, solvent resistance, etc. Although a 10-200- 
micrometer thing can be used as thickness, it is about 20-100 micrometers desirably. If too thick [ if too thin, 
reinforcement and a feeling of depth will fall, and ], it is not good in respect of a printability, a moldability, and cost. 
As polyester resin, polyethylene terephthalate, polybutylene terephthalate, an ethylene terephthalate isophthalate 
copolymer, polyethylenenaphthalate, polyarylate, etc. are typical. 

[0010] What is generally manufactured as a sheet is used as an ABS (acrylonitrile-butadiene-styrene copolymer) 
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resin layer. This is comparau^B^cheap also in cost. Melting adhesion is carried oi^/ith the styrene monomer in 
FRP (mainly unsaturated polyester resin), and the heat and pressure at the time of shaping, and it can paste up in 
compatibility. Moreover, it intercepts that the styrene monomer in FRP reaches coincidence at an ornament layer, 
and an ornament layer flows. Although thickness can use a 1 0-500-micrometer thing, it is about 50-200 
micrometers desirably. If too thin, it fuses at the time of shaping and a printing layer cannot be protected. If too 
thick, the curvature of mold goods will become large or will become a cost rise. The moldability of the whole 
ornament sheet is made to improve according to moderate heat deformation of an ABS-plastics layer. 
[001 1] In order to make the weatherability of the layer itself or FRP [ directly under ] improve in a biaxial extension 
polyester resin layer if needed, light stabilizer, such as ultraviolet ray absorbents, such as benzotriazol, a 
benzophenone, and particle cerium oxide, and a hindered amine system radical scavenger, may be added in a layer. 
An ultraviolet ray absorbent and light stabilizer of an addition are about 0.1 - 5 % of the weight. Moreover, in a biaxial 
extension polyester resin layer, coloring agents, such as a color and a pigment, may be added if needed within limits 
which do not lose transparency. 

[0012] As thermosetting resin which is the component of FRP, an unsaturated polyester resin, vinyl ester resin, 
diallyl phthalate resin, heat-curing mold acrylic resin, melamine resin, guanamine resin, phenol resin, an epoxy resin, 
2 liquid hardening mold polyurethane resin, etc. are mentioned. 

[0013] In order to make mold goods from these thermosetting resin, the non-hardened constituent which added 
various additives to what added the cross linking agent, the polymerization initiator, or the reaction accelerator 
catalyst to the monomer or prepolymer (oligomer is also included) of these resin first if needed in addition to this 
with fiber reinforcing materials, such as a staple fiber, textile fabrics, and a nonwoven fabric, is prepared. There is a 
gestalt of SMC or BMC as the raw material of this non-hardened constituent, i.e., FRP, or a gestalt of intermediate 
field. 

[0014] And as shown in drawing 1 (a), the ornament sheet 1 and the non-hardened constituent 2 are piled up and 
inserted into the die (a punch 1 1 and female mold 12) of a predetermined configuration. As shown in drawing 1 (b), a 
mold is closed and pressurized [ heat and ], the front face of mold goods 3 carries out the adhesion unification of 
the ornament sheet 1 at the same time it uses the non-hardened constituent 2 as the solid mold goods 3 bridge 
formation or by carrying out a polymerization and making it harden, and makeup material as shown in drawing 1 (c) is 
obtained. In that case, the unreacted components in an FRP raw material or intermediate field (monomer etc.) 
permeate into the ABS plastics in the ornament sheet 1, and the adhesive strength between the ornament sheet 1 
and mold goods 3 is reinforced. 

[0015] If SMC which is the typical gestalt of a non-hardened constituent is explained in full detail, the ingredient of 
SMC will consist of thermosetting resin which kneaded fiber reinforcing agents, such as a glass fiber, a carbon fiber, 
asbestos, and potassium titanate, the catalyst, the bulking agent, the release agent, etc. The thermosetting resin 
used usually has the typical prepolymer of an unsaturated polyester resin. As a fiber reinforcing agent, the staple 
fiber of a glass fiber is usually used. The content of this glass fiber is usually 10 - 70 % of the weight. As a bulking 
agent, powder, such as a calcium carbonate, a barium sulfate, and an aluminum hydroxide, is used. Zinc stearate etc. 
is used as a release agent In addition, coloring agents, such as hardening accelerator catalysts, such as 
polymerization initiators (curing catalyst), such as cross linking agents, such as reaction diluents, such as a styrene 
monomer and a polyfunctional acrylate (or methacrylate) monomer, isocyanate, and an amine, a benzoyl peroxide, 
methyl ethyl ketone peroxide, t butyl par PENZO eight, and an organic sulfonate, naphthenic-acid cobalt, and 
manganese naphthenate, a titanium dioxide, carbon black, and rouge, etc. are added if needed. 

[001 6] Although the ornament processing which gives a biaxial extension polyester resin layer and an ABS-plastics 
layer to the sheet which carries out a laminating is possible also for kneading and giving itself of one of the two of 
the biaxial extension polyester resin layer in this sheet, and an ABS-plastics layer, or both coloring agents, such as 
a color and a pigment, generally gravure, silk screen printing, etc. perform and printing patterns are a grain shank, a 
grain shank, a texture shank, an alphabetic character, a geometrical pattern, whole surface solid, etc. When there is 
the need of concealing FRP mold goods, a whole surface solid layer is further prepared in the FRP (SMC) side of a 
pattern, and the high pigment of concealment nature, such as a titanium dioxide and carbon black, is added in the 
whole surface solid layer. Printing ink consists of various pigments (or color) and binder resin. A binder is suitably 
chosen from 2 liquid hardening mold urethane resin, acrylic resin, polyester resin, a vinyl chloride vinyl acetate 
copolymer, cellulose system resin, polyvinyl butyral resin, etc., and is used. Moreover, as ornament processing, metal 
thin films, such as aluminum and chromium, may be formed by vacuum evaporationo, sputtering, etc. In this case, the 
shape of the whole surface or a pattern has as a metal thin film. As long as the printing pattern layer metallurgy 
group thin film given as ornament processing has a transparent ornament sheet all layer, it may be given to the front 
face of an ABS-plastics layer, or may be given to a rear face (thermosetting resin side). In addition, easily-adhesive 
processing of corona discharge treatment, plasma treatment, easily-adhesive priming-coat processing, etc. may be 
beforehand performed to the resin layer (sheet) front face of the side which prints if needed. 
[0017] The protective layer which consists of synthetic resin further may be formed on the front face of an 
ornament sheet if needed. This protective layer chooses a transparent (colorlessness or coloring) thing so that an 
ornament layer can be looked at through a fluoroscope. When thinking a moldability as important and thinking 
physical properties, such as surface abrasion-proof nature and chemical resistance, as important as resin, using 
thermoplastics, hardenability resin, such as thermosetting resin and ionizing-radiation hardenability resin, is used. 
Although what is necessary is just to decide thickness suitably according to a military requirement, it is usually 
about 1-100 micrometers. The aforementioned resin is used as thermoplastics. However, when using for a 
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3d^BKy to add a reactant component. As thermosettPPre 



protective layer, rt is not nec^BKy to add a reactant component As thermosetJMPresin, 2 liquid hardening mold 
polyurethane resin, an epoxy resin, an unsaturated polyester resin, etc. have the monomer of polyfunctional partial 
saturation (meta) acrylate, or a typical prepolymer as ionizing-radiation hardenabilrty resin. In addition, as ionizing 
radiation, ultraviolet rays or an electron ray is usually used. In raising weatherability. it adds the ultraviolet ray 
absorbent and/or light stabilizer like the above in a protective layer. 

[0018] As an application of the fiber-reinforced-plastics mold goods of this invention, the cabinet of the interior 

material of vehicles, such as fittings, such as housing machines, such as interior material, such as a wall of a 

building, a floor, and head lining, an organ bath, a washstand, and a kitchen instrument a window frame, and a door, a 

car, and a vessel, a container, and home electronics etc. can be mentioned. 

[0019] 

[Example] 

(Example) The ornament sheet was produced as follows, namely, a biaxial extension polyethylene terephthalate 
sheet (the product made from the diamond foil "T-100" — ) After printing the grain pattern of a marble tone marble 
to 25-micrometer thickness in gravure using the ink ("NL-ALFA made from a ZAINKU tech) which uses as a binder 
2 liquid hardening mold polyurethane resin which consists of hexamethylene dMsocyanate and acrylic polyol and 
forming an ornament layer in it 2 liquid hardening mold polyurethane resin adhesives ("E-295" by Dainichiseika 
Colour & Chemicals Mfg.) were used for the printing side, and dry laminate of the coloring ABS sheet (the product 
made of 3 treasure resin "A402", 30-micrometer thickness) was carried out 

[0020] As SMC (Takeda Chemical make) where an ABS side consists of an unsaturated polyester resin and glass 
fiber is touched in this ornament sheet after installing superposition and these in a die, they are the molding 
temperature of 150 degrees C, and compacting pressure 100 kgf/cm2. Heating pressurization is carried out for 5 
minutes, and while stiffening SMC, the adhesion unification of both was carried out Thereby, the bath interior wall 
side panel of a high design was obtained. There were also no defects of an ornament sheet such as a tear, and the 
adhesive property of a Plastic solid and an ornament sheet and the moldability were also good. Moreover, when 
exfoliation of an ornament sheet was tried, it did not exfoliate in the interface of a sheet and a Plastic solid. 
[0021] (Example 1 of a comparison) The ornament sheet which performed the shank printing same to a DAP 
impregnated paper (what infiltrated the diallyl phthalate prepolymer into the titanium paper of basis-weight 100 
g/m2) as an example was produced, and coincidence shaping was carried out with SMC like the example 1 using this 
ornament sheet In mold goods, the tear of an ornament sheet and shank distortion had occurred partially. 
[0022] (Example 2 of a comparison) The ornament sheet of the configuration of the same printing layer / half^rigid- 
polyvinyl-chloride resin (plasticizer DOP:20 weight section) coloring base sheet as the acrylic resin sheet / example 
of a polymethylmethacrylate system was produced, and coincidence shaping was carried out with SMC like the 
example 1 using this ornament sheet. The sheet was fused and torn and Siwa and shank flow had generated mold 
goods. Moreover, adhesion of SMC and a sheet was not enough, either. 
[0023] 

[Effect of the Invention] As explained above, according to this invention, there are also no faults, such as an 
exterior tear, Siwa, shank flow, and shank distortion, the expression by printing clear also in design can be 
performed, and FRP and the product pasted up firmly can be obtained. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is process drawing for explaining the manufacture procedure of fiber-reinforced-plastics mold goods. 
[Description of Notations] 

1 Ornament Sheet 

2 Non-Hardened Constituent 

3 Mold Goods 

11 Punch 

12 Female Mold 



[Translation done.] 
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